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Abstract

Human behavior can have effects on oneself and externalities on others. Mask wearing is
such a behavior in the current pandemic. What motivates people to wear face masks in pub-
lic when mask wearing is voluntary or not enforced? Which benefits should the policy mak-
ers rather emphasize in information campaigns—the reduced chances of getting the SARS-
CoV-2 virus (benefits for oneself) or the reduced chances of transmitting the virus (benefits
for others in the society)? In this paper, we link measured risk preferences and other-regard-
ing preferences to mask wearing habits among 840 surveyed employees of two large Swiss
hospitals. We find that the leading mask-wearing motivations change with age: While for
older people, mask wearing habits are best explained by their self-regarding risk prefer-
ences, younger people are also motivated by other-regarding concerns. Our results are
robust to different specifications including linear probability models, probit models and
Lasso covariate selection models. Our findings thus allow drawing policy implications for
effectively communicating public-health recommendations to frontline workers during the
COVID-19 pandemic.

Introduction

The World Health Organization (WHO) declared the novel SARS-CoV-2 coronavirus disease
2019 (COVID-19) outbreak a pandemic on the 11™ of March 2020 [1], and face masks swiftly
became one of the most visible symbols of the pandemic [2, 3]. The emerging consensus is that
mask wearing reduces the chances of both catching and spreading the virus and thus protects
both the wearer herself and other people around her [4-7].

Yet, human behavior is central to how well masks work [8-12]. The studies on efficacy of
mask wearing rely on the assumptions that people wear masks—and wear them correctly [13].
Meanwhile, COVID-19 provides different intrinsic motivations for mask wearing for different
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age groups, as older people face a considerably higher mortality risk from disease complica-
tions than younger people [14]. Accordingly, an intergenerational conflict in motivations
for complying with the pandemic restrictions, including mask wearing, is likely to occur. We
thus hypothesize that tailored strategies for communicating public health recommendations
regarding mask wearing to the older and younger age groups are needed.

At the beginning of the pandemic, medical experts lacked evidence on how the virus
spreads, leading to inconsistencies in public health recommendations from health organiza-
tions and political leaders [15-17]. For example, the WHO and the Swiss Federal Office of
Public Health (FOPH) initially refrained from endorsing mask wearing, partly due to the -
acking evidence and partly due to worries about depleting supplies for frontline workers. In
March 2020, the WHO even stated that people who “are not ill or looking after someone who
is ill” would be “wasting a mask” if they wore one [18]. The Swiss FOPH echoed this position
stating that “healthy people should not wear hygiene masks (surgical masks) in public” [19].
This opinion changed in late April 2020, when the FOPH issued a recommendation to wear
masks when physical distancing is not possible, and the WHO issued a similar recommenda-
tion in June 2020 [20, 21].

Given these inconsistencies in public messages and intrinsic motivations, it is now more
important than ever to develop an effective strategy for communicating public health recom-
mendations regarding the importance of mask wearing. It is particularly important to under-
stand how to motivate people of different ages to wear masks in public when mask wearing
is voluntary. People could be motivated to wear masks either to benefit themselves by not
catching the virus (risk preferences) or to benefit others by not transmitting it (other-regard-
ing preferences). It is not yet established, however, which motivation dominates in which
context. Given that masks can save lives in different ways, which benefits to rather stress in
public messages to specific target groups—the reduced chances of catching or transmitting
the virus?

In this study, we link measured risk preferences and other-regarding preferences to volun-
tary mask wearing habits outside work among COVID-19 frontline workers in two Swiss hos-
pitals. Switzerland is well suited for our study due to the unique combination of two aspects—
the varying rate of COVID-19 infections and the stringency level of government response. In
terms of the infection rates, Switzerland was temporarily one of the most affected countries in
the world (per capita on average) during the first COVID-19 wave of 2020 [22]. Due to Swit-
zerland’s heavy reliance on cross-border workers, the central and less populous regions of
Switzerland were significantly less affected than the border regions throughout the first wave
[22]. Nevertheless, according to the Government Response Stringency Index [23], the Swiss
FOPH has remained somewhat more lenient in terms of the anti-COVID-19 restrictions than
its counterparts in the neighboring countries. For example, mask wearing was mandatory for
general public only in the public transport and only starting July 2020. Although some regions
of Switzerland either lifted or introduced some other measures to limit the spread of COVID-
19 during the period of interest for this study, no significant policy changes took place in our
regions of interest; see the Methods section for a detailed timeline.

Healthcare workers, as an exemplary population, are particularly suited for our inquiry for
anumber of reasons. First, all employees of Swiss hospitals were required to wear masks at
work, such that they were used to wearing them on a daily basis and had easy access to mask
supplies. Second, acting at the frontline of the COVID-19 crisis, they were comparatively well
informed about the benefits of mask wearing and risks that follow from not wearing a mask.
Third, potentially having been closer to people who have been infected with the SARS-CoV-2
virus, the hospital employees might have been exceptionally motivated to wear masks in public
even if mask wearing rules were voluntary.
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And yet, quite curiously, there is considerable heterogeneity in mask wearing habits even
within this population. Previous studies have shed some light on the potential motivations and
characteristics that could explain this variation. On the one hand, people who wear masks tend
to be more empathic [24], more conform to societal norms [25, 26], more reliant on reasoning
rather than emotions [27], and more willing to re-establish a sense of control, as people report-
edly feel relief from anxiety when wearing masks [25]. On the other hand, people who avoid
endorsing or complying with prevention measures, including mask wearing, tend to be more
risk-taking, callous and dishonest [28, 29] and even exhibit more hypermasculinity [30] and
so-called dark traits (e.g., psychopathy) [31, 32]. While studies often focus on these motiva-
tions separately, it is not yet clear which motivations for mask wearing behavior dominates
when comparing them for different age groups.

On the first glance, it might seem that the benefits for oneself comprise a stronger argument
for compliance. However, previous studies that compare self-regarding and other-regarding
motivations for health behavior provide mixed results [33-35]. Indeed, humans are social
beings and have the willingness, need and ability to cooperate with others, even beyond own
kin [36-39]. It is for this reason that people are reportedly motivated to restrict their everyday
lives to protect others who belong to a COVID-19 risk group [9], and it is for this reason that
appealing to people’s other-regarding motivations in the context of mask wearing might be the
“stronger public health rationale” [40].

To address this question, we conducted a survey of Swiss healthcare workers right after the
first COVID-19 wave of 2020 to examine the various motivations behind voluntary mask
wearing. We focused on two hospitals of regional importance in two differently affected
regions: one larger hospital with ca. 3500 employees in the northwest part of Switzerland,
which was an area with moderately high COVID-19 incidence per capita during the first
COVID-19 wave (henceforth “more-affected region”) and one smaller hospital with ca. 500
employees in the central part of Switzerland, where COVID-19 incidence per capita was rela-
tively low (henceforth “less-affected region”); please refer to the Methods section for further
details on COVID-19 prevalence in each region and the survey design. While mask wearing
was compulsory within both hospitals throughout the whole data collection period in mid-
2020, it was recommended but not compulsory outside of the hospitals (e.g., in supermarkets
or other crowded places) in the respective regions over this time period.

Accordingly, as we will elaborate in the Results section, voluntary mask wearing habits had
developed differently in the two regions, in that mask wearing is higher on average in the
more-affected region compared to the less-affected region (in line with the literature on expo-
sure [41], which suggests, e.g., that outbreaks lead to increased vaccination rates). We can thus
examine how mask wearing motivations—for oneself or for others—differ given the two dif-
ferent equilibria in (i) the more-affected region where the social norm leans towards wearing
masks and (ii) the less-affected region where the social norm leans towards not wearing masks.
Our main variables of interest include a risk preference measure [42] and an other-regarding
altruism measure [43], and we hypothesize that both higher risk aversion and higher altruism
lead to more mask wearing, although their importance differs. Our main comparisons of inter-
est include between-region and, given the specifics of COVID-19 risk, between-age-group
comparisons.

Materials and methods

We carried out an online survey of employees from two hospitals in Switzerland—Spital
Schwyz and Kantonsspital Baselland—to analyze behavioral correlates of compliance with
COVID-19 preventive measures and prevalence of COVID-19 infections. Informed consent
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was obtained from all participants. Ethical approval for this study was waived by the Ethics
Committee Northwest and Central Switzerland. Hospital employees were invited by mail to
their home address to participate in the online survey. Overall, 840 hospital employees partici-
pated in the survey: 540 from the more-affected region and 300 from the less-affected region.
The survey took place from the end of May 2020 to the end of June 2020 in the hospital in

the less-affected region and from mid-June to mid-August 2020 in the hospital in the more-
affected region; see the timeline in Fig 1 below. The online survey was in German, given that
the working language in both hospitals is German and the hospital management confirmed
that all hospital employees are sufficiently fluent in German.

In the online survey, the hospital employees reported their voluntary mask wearing habits
as well as answered general questions about the two competing preferences potentially moti-
vating mask wearing: risk aversion and altruism. We analyze the data from both hospitals sepa-
rately, considering the two hospitals as two different clusters. We use multivariate regression
analysis to examine the motivations predicting mask wearing. The dependent variable is mask
wearing. Survey respondents were asked “Do you currently wear a mask when you go to super-
markets or other crowded places?” and could respond “Yes”, “Sometimes” or “No”. For the
main analysis, we code the binary dependent variable as 1 if the respondent says “Yes” or
“Sometimes” and as 0 if the respondent says “No”. In addition, we perform robustness checks
with different specifications and report these in the SI Appendix. As the dependent variable is
binary, we use linear probability models with heteroskedasticity-robust standard errors [44].
The unit of observation is the hospital employee i. The independent variables of interest are
self-reported risk preference and self-reported altruism as measured in the online survey.

We start the empirical analysis by presenting how the percentage of people reporting to
wear a mask varies by our variables of interest—risk preference and altruism—as well as the
hypothesized moderating variable age. We then split the sample into younger and older
employees to examine the mask-wearing rates among the younger and older employees for
risk averse, risk seeking, altruistic and not-altruistic individuals.

We then proceed to examine the two competing motivations for mask wearing by regress-
ing mask wearing as a binary variable on risk aversion and pure altruism in a linear probability
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model as follows:

Mask wearing, = 8, + f§,Risk aversion, + f,Altruism, + X}y + ¢, (1)

The parameters of interest are 8, and 3, denoting the correlation of risk aversion and pure
altruism with mask wearing. X denotes the vector of covariates. Individual covariates include
occupational group, age, education, native and gender. Situational covariates include interna-
tional travel, using public transport, having been in contact with COVID-19 infected person at
work or outside work, belonging to a COVID-19 risk group and having a household member
who belongs to a COVID-19 risk group.

Subsequently, we examine whether and to what extent the motivation varies with the age of
the respondent. We split the sample into younger and older hospital employees at the median
and include interaction terms between the independent variable of interest and belonging to
the younger or older in the regression, using again a linear probability model:

Mask wearing, = f, + f,Risk aversion, - Older, + f,Altruism, - Older,

(2)

+p,Risk aversion, + f§,Altruism, + X}y + ¢,

From this regression, we obtain parameters f; and 3, indicating the correlation of risk aver-
sion and altruism with mask wearing for younger employees. The linear combinations 3; + 5
and f3, + B, indicate the association between mask wearing and risk aversion for older hospital
employees.

In line with the econometric literature on regressions for binary outcome variables, the lin-
ear probability model is the preferred specification [44]. We additionally provide the results
from probit models with marginal effects and from a data-driven approach for the selection of
covariates using Lasso regressions [45, 46] in the S1 Appendix.

Below, we provide a description of the independent variables of interest. The measures for
self-reported risk preference and altruism have been extensively validated in previous studies
[43, 47, 48).

Self-reported general risk aversion

We use the well-established survey question from the German socio-economic panel: “How
do you see yourself? Are you in general a person willing to take risks or as a person who tries
to avoid risks?”. Respondents answer on a Likert-scale from 0 to 10 [42, 47, 48].

Self-reported altruism

We use the well-established survey question from the Global Preferences Survey. Respondents
answer on a Likert-scale from 0 to 10 indicating how well a statement describes them as a per-
son. For pure altruism, the statement is “I am willing to donate to good causes without expect-
ing anything in return.” [43].

Results

We examine what motivates frontline workers to wear a face mask in the public outside

their workplace. We use the data of both hospitals, one located in the more-affected region
(N =540) and the other one located in the less-affected region (N = 300), but analyze the data
from both locations separately considering both hospitals as two different clusters; please see
Table 1 in S1 Appendix for the survey questions and Table 2 in S1 Appendix for summary
statistics. We find that the relevance of the two competing motivations for voluntary mask
wearing varies between the regions. Moreover, the importance of these motivations varies
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Fig 2. Descriptive statistics on mask wearing in percent. Risk aversion and altruism are binary variables
standardized at median. “Younger” refers to up to 44 years of age and “Older” refers to 45 years of age and older.

https://doi.org/10.1371/journal.pone.0253621.9002

with age: While older people are motivated by risk aversion, younger people are also motivated
by other-regarding concerns, and this comparison is more pronounced in the more-affected
region.

First, we examine how the percentage of respondents reporting to wear a mask varies by
the two variables of interest—risk preference and altruism—as well as by age. Overall, in the
more-affected region, 60.9% of the survey respondents wear a mask. In the less-affected region,
19.3% wear a mask (p-value<0.001). As shown in Fig 2, mask wearing varies by risk preference
and altruism. Mask wearing is more common among risk-averse individuals than among risk-
seeking individuals: 67.8% compared to 54.6% in the more-affected region (p-value = 0.00 2)
and 26.1% compared to 13.9% in the less-affected region (p-value = 0.007). Similarly, altruistic
individuals report wearing a mask more often than not-altruistic individuals: 66.7% compared
to 57.4% in the more-affected region (p-value = 0.033) and 25.3% compared to 16.4% in the
less-affected region (p-value = 0.068). As the motivations for mask wearing may vary by age,
we further note that in general younger employees report wearing a mask less often than older
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employees: 54.9% compared to 69.7% in the more-affected region (p-value<0.001) and 12.5%
compared to 29.0% in the less-affected region (p-value<0.001).

Splitting the sample by age now in each of the two hospitals shows descriptively that, for
younger individuals, mask wearing varies both by risk-aversion and altruism, with the motiva-
tion stemming from other-regarding preferences appearing more pronounced in more-
affected region than in the less affected region. In the more affected region, 61.1% of the young
risk-averse individuals report wearing a mask compared to 49.4% of the young risk-seeking
individuals (p-value = 0.037). A similar pattern is visible in the less-affected region with 19.4%
of the young risk-averse individuals reporting to wear a mask and 7.7% of the young risk-seek-
ing individuals (p-value = 0.020). Further, 65.1% of the young altruistic individuals report
wearing a mask compared to 50.0% of the young non-altruistic people report wearing a mask
in the more affected region (p-value = 0.012) and 17.3% compared to 10.5% in the less affected
region (p-value = 0.214).

For older employees, mask wearing varies only by risk aversion and not by altruism, and
the self-protecting motivation appears to be more pronounced in the more-affected region.
Among the risk-averse older individuals, 77.1% wear a mask compared to 62.5% of the risk-
seeking older individuals (p-value = 0.018) in the more affected region. The difference is
insignificant in the less-affected region (p-value = 0.239). For older employees, mask wearing
does not seem to vary with altruism (p-value = 0.687 in the more-affected region and p-
value = 0.341 in the less-affected region).

We model the two potentially competing motivations—risk aversion and altruism—by
regressing mask wearing as a binary variable on risk aversion and altruism standardized at
median in an ordinary least squares (OLS) linear regression model; please see Tables 3 to 5 in
S1 Appendix for further details. We further account for individual and situational covariates as
predictors of mask wearing. As depicted in Fig 3, both in the more-affected region and in the
less-affected region, risk aversion and altruism are both positively correlated with mask wear-
ing. In terms of significance and accounting for other predictors, risk aversion predicts mask
wearing more strongly than altruism, suggesting—at least at the first sight—that risk prefer-
ences are the main drivers of mask wearing in the context of the COVID-19 pandemic. After
controlling for individual and situational covariates, being risk-averse is associated with an
increase in the likelihood of wearing a mask by 13.0 percentage points (p-value = 0.008) in the
more-affected region and by 8.4 percentage points (p-value = 0.063) in the less affected region.
In the more-affected region, being altruistic is associated with an increase in the likelihood of
mask wearing by 9.6 percentage points increase (p-value = 0.023) but it is a not significant pre-
dictor once we account for individual covariates, neither when we focus on the frontline work-
ers in the less-affected region. We summarize this initial finding as Result 1.

Result 1: People who are more risk-averse are more likely to wear a mask.

However, given the specifics of the known COVID-19 risks, Result 1 on the importance of
risk aversion as the primary motivation behind mask wearing may neglect important differ-
ences between age groups. While avoiding the risk of getting infected may be the central moti-
vation for older employees who tend to be more at risk of experiencing serious symptoms,
younger employees might be less concerned about catching the disease themselves and instead
more concerned about older people suffering from serious symptoms.

Given these differences, we use interaction terms of risk aversion and altruism with age to
examine whether the two motivations, risk aversion and altruism, vary in their relevance for
younger and older hospital employees. As shown in Fig 4, in the more-affected region, risk
aversion is associated with a higher likelihood to wear a mask for both younger and older
hospital employees. Younger employees who are risk-averse are 12.5 percentage points
(p-value = 0.043) more likely to wear a mask than their risk-seeing counterparts. Older
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and the thick line represents the 90% confidence interval. Risk aversion and altruism are binary variables standardized
at median. Situational covariates include having had COVID-19 symptoms, household size, using public transport,
having had contact to a COVID-19 infected person at work, having had contact to a COVID-19 infected person
outside work, belonging to a COVID-19 risk group, living with a household member who belongs to a COVID-19 risk
group, having traveled internationally for at least 2 days since 1st of February 2020. Individual covariates include being
a health worker (doctor or nurse), age group, education group (low, medium or high level of education), being native
and gender.

https://doi.org/10.1371/journal.pone.0253621.g003

employees who are risk-averse are 14.1 percentage points (p-value = 0.060) more likely to
wear a mask than their risk-seeking counterparts. In the less-affected region, risk aversion is
only associated with higher likelihood of wearing a mask for the younger hospital employees.
Younger risk-averse employees are 9 percentage points (p-value = 0.068) more likely to wear
a mask than their risk-seeking counterparts. Finally, we observe that other-regarding prefer-
ences, captured by altruism, influence mask wearing for the younger people in the more-
affected region but not for younger people in the less-affected region. In the more-affected
region, younger employees who are altruistic are 13 percentage points (p-value = 0.021)
more likely to wear a mask than their non-altruistic counterparts. In other words, while
older hospital employees tend to wear masks to protect themselves in the more-affected
region, younger hospital employees are also motivated by altruistic motivations, but only in
the more-affected region.

Result 2: In the more-affected region, younger employees who are more altruistic are
more likely to wear masks. They are motivated not only by risk aversion but also by other-
regarding preferences (altruism).

Potentially, this result could be related to the two different equilibria prevailing in the
more-affected region and in the less-affected region. While in the more-affected region, the
social norm is to wear a mask at crowded places, in the less-affected region the social norm is
not to wear a mask. Hence, other-regarding preferences are more likely to motivate people in
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the region where mask wearing is the norm compared to the region where mask wearing was
not (yet) the norm.

Our results on how the motivations for mask wearing may change with age are robust to
using continuous independent variables for risk aversion and altruism, considering the depen-
dent variable for mask wearing as a three-level categorical variable, changing the functional
form of the regression using probit regressions instead of linear probability models, and using
a data driven approach in selecting the covariates using Lasso regressions [45, 46] Please see
Tables 6 to 16 in S1 Appendix for further details.

Conclusion

We have demonstrated the importance of ambidextrous strategies for communicating public
health recommendations during the COVID-19 pandemic. We highlight different motivations
for mask wearing for different subgroups of the frontline healthcare-worker population.
Namely, both risk preferences and social preferences appear to play a role for the younger peo-
ple, while predominantly risk preferences are related to mask wearing habits for middle-aged
and older people. In our study, we have focused on a particularly important group of the popu-
lation—hospital employees—for whom mask wearing is likely less affected by practical barri-
ers, such as lack of access to mask supplies, lack of knowledge about the efficacy of masks or
lack of experience with wearing masks. Accordingly, we argue that the effect of the different
preferences in our study is less confounded by such additional factors.
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Importantly, our analysis reveals that age is the only demographic measure related to signif-
icant differences in mask wearing habits—other measures like gender, education or occupa-
tion showed relatively minor differences. Our results thus align with the statistics on disease
complications and mortality, by which older people are more likely to belong to the COVID-
19 risk group. Our median cutoff for the younger and older subgroups also happens to coin-
cide with the age group with 1% or higher COVID-19 mortality rate [14].

Our results hold also after we control for whether our respondents co-reside with a
COVID-19 risk group member. We can thus conclude that the other-regarding preferences
that we capture using our survey design apply to “others” beyond one’s own kin [49]. One use-
ful extension of our study could thus include an investigation into further social motivations
for mask wearing, including image concerns [50, 51] and coordination [52, 53].

We have measured general preferences, instead of focusing on exact messages [34], and
contrast risk-related and altruism-related motivations as such. Accordingly, our research
could also bring insights to situations that span beyond voluntary mask wearing settings. Pre-
vious research on the use of masks in non-healthcare settings relates to influenza-like illnesses
and focus predominantly on the protection of the mask wearers themselves [54]. In the mean-
time, some studies argue that mass masking has not been more widely accepted because it pro-
vides moderate benefits to individuals and large benefits to whole populations [55]. Other
examples of this paradox include, for example, vaccinations, which provide protection to one-
self but require a high compliance rate to achieve herd immunity for others [56]. Aside from
healthcare matters, also safe driving can be compared to mask wearing in this regard, in that
other road users and pedestrians benefit from safe driving just as the driver herself does [40].
In general, our findings add yet another example for using social and behavioral science to
support the COVID-19 pandemic response [57]. Yet, another useful extension of our study
design could include other target groups of the population beyond frontline workers in the
healthcare sector.

Supporting information

S1 Appendix. The supplementary materials provided separately include all survey ques-
tions, summary statistics and regression tables for the analyses in the paper.
(PDF)
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